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measured cost- and labour-
effective in-situ-data
Durable Environmental Multidisciplinary Monitoring 
Information Network (DEMMIN)
There is an urgent require-
ment for in-situ-data for vali-
dation of value added data
Remote Sensing includes
diverse e.g. platforms, sen-
sors, methods for interpre-
tation
Cooperation with Farmers managing approx. 30,000 ha
Test-site region has a dimention of 50 to 50 km²
What is DEMMIN ?
Borg, E., Lippert, K., Zabel, E., Löpmeier, F.J., Fichtelmann, B., Jahncke, D., Maass, H. (2009): DEMMIN – Teststandort zur Kalibrierung und
Validierung von Fernerkundungsmissionen.- In: 15 Jahre Studiengang Vermessungswesen – Geodätisches Fachforum und Festakt,
Neubrandenburg, Eigenverlag (Hrsg.: Rebenstorf, R.W.).- 16.-17.01.2009.- S. 401-419.





2 – Vorpommersches Flach
3 – Rückland der Mecklenburgischen Seenplatte
4 – Höhenrücken und Mecklenburgischen Seenplatte
5 – Vorland der Mecklenburgischen Seenplatte
6 – Elbetal
Festland





- flat country / end moraine
Rückland der Mecklenburgischen Seenplatte 
- hilly country / ground moraine
Landscape Zones
characterized by
• diffuse, undeveloped water network,
• internal drainage areas,
• innumerable lakes,
• many bifurcations,
• numerous hollow forms (germ: Sölle)
Rivers: Trebel, Tollense, Peene
Lakes:  Kummerower lake - 0.2 m over NN
Malchiner lake      - 0.6 m over NN
Peene: approx. river depth 2 - 3 m;
approx. river slope (Malchin to Peene
mouth 0.03%)
Natural peat bogs formed by through flow along 
Peene
Peene in the region of old peat-
ditches. Especially notable are the
natural meanders.
Hydrology
Borg et al. (2009)
Heterogeneity of soil cover within the test
site DEMMIN. Sandy and loamy soils are
dominant.
(http://www.umweltkarten.mv-regierung.de/script/) 
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Proportional quotas of the soil type in 
IG DEMMIN.
Soil Cover
Borg et al. (2009)
View in the Tollense valley near the village Buchholz
Altitude profile along the view in the Tollense valley. The red pointer assigns the 













Borg et al. (2009)
Available Remote Sensing and 













































































Available agronomic process data (e.g.
yield and crop maps) and in-situ-data of
automated environmental measurement
network (e.g. agro-meteorological data)
Available multi-, hyperspectral (e.g.
LANDSAT, IRS, RapidEye) and RADAR
data (e.g. TerraSAR-X, Tandem-X)
Yield mapping Soil investigations
N-Sensor / Biomass 
Mean Size of  fields is 80 ha 
and in maximum 300 ha.
Borg, E., Lippert, K., Zabel, E., Löpmeier, F.J., Fichtelmann, B., Jahncke, D., Maass, H. (2009): DEMMIN – Teststandort zur Kalibrierung und
Validierung von Fernerkundungsmissionen.- In: 15 Jahre Studiengang Vermessungswesen – Geodätisches Fachforum und Festakt,
Neubrandenburg, Eigenverlag (Hrsg.: Rebenstorf, R.W.).- 16.-17.01.2009.- S. 401-419.
Environmental and Agricultural Data









Remote Telemetry Unit & Transmitter WIND Speed / WIND Direction 
Energy Supply / Solar Set (9V 460mAh)
WET Leaf Wetness
Incident and emitted thermal radiation
Kipp&Zonen Pyrgeometer CGR 3 (450-42000 nm)
Barometric Pressure (500-1500 mbar)
Air Temperature / Air Moisture
Incident and reflected solar radiation
Kipp&Zonen Pyranometer CMP 3 (310-2800 nm)
Rain Gauge 0.2 mm Resolution




Environmental Measurement Network - Station
Automatic Environmental Measurement Network
• At present 40 meteorological stations
• Measurement interval 15 minutes (programmable), slot =
900 sec, 15 samples
• Data transfer between meteorological station and data
server is realized by telemetry transfer
• Web-based data access on data server
• Higher measurement interval is possible, but
energy consuming
• Free frequency for cost-efficient direct data
transfer
Operative Processing Chain for In-situ-Data
Borg, E., Schiller, C., Daedelow, H., Fichtelmann, B., Jahncke, D., Renke, F., Asche, H. (2014): Automated Derivation of
Value Added Information Products on Basis of In-Situ-Data for Validation of Remote Sensing Data.- 12th International 
Conference on Computational Science and Applications (ICCSA 2013), Portugal.- in progress.
In-situ-Data Browse Products
Sample products showing parameter distribution of a) air temperature, b) air pressure, c) relative 
humidity, d) shortwave, e) longwave radiation, f) leave wetness, g) soil temperature – 5 cm, h) soil 































































































































Remote Sensing: Evapotranspiration DEMMIN
-Demmin
14.08.2000, 12:00 LT








Results of the Experimental RealET-Processor
Accuracy:
• surface temperature approx. +/-2 K,
• air temperature approx. +/-3 K,
• solar radiation approx. +/-20 W m-2
• actual evapotranspiration approx. +/-50%







Lessons learned from the experiment
Complex processor  a number of intermediate products can be derived
Meteorological station network of German Meteorological Service (DWD):
- intended use: weather forecast, securing (air) traffic…
- validation of remotely sensed parameters:
- no intended use!
- station density and distribution partly inappropriate
- some parameters needed for evapotranspiration estimation are not measured
(e.g. radiation parameters)
 dedicated meteorological / hydrological measurements are needed for 
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